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(54) Abstract Title 

Breathing simulator 

(57) Computer 3 controls pump 1 according to a stored breathing pattern of a patient to produce an output at 
connector 2, eg for testing therapeutic nebulizers. Many patterns may be stored in the computer or be 
transmitted from data transmission means 4. Using input device 2 which includes a pressure transducer, a 
patient can record breathing patterns for subsequent use. 
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At least one drawing originally filed was informal and the print reproduced here is taken from a later filed formal copy. 
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2324387 

BREAmSIMULATQR 

- lates to a breath simulator, i.e. a system for simulation (and recording) 
The invention relates to a Dream ^ 
of breathing patterns of healthy and sick persons. 

, „f effective therapeutical nebulisers, changes in construction 
Dmin g the development of ^ve P ^ ^ ^ ^ wUch ^ 

mu st always be examtned wtth respect rfoimance of . therapeutical 

— P Td m ::" pi; tc^il — £ amongst others the 
nebulises judged on the basts P 0 values ^ fa direct correlation 

— -^-*^^^«-*-~-«- 

gbehaviour also differs from patien, 
MtUre ,::^^ the comparison between healthy and sicK person, 
31111^- -e only been considered indent* . the 

b vi ew of this simatio, the ob.ee. of the invention is to be seen in providing the 
HL a reliable, experimental examination of therapeutical nebulrsers. 

^e Object M »M^»*~>**~ II * V ~~** 

the features shown in patent claim 1. 

- i M ds to the decisive advantage that 

* bream simulator according to the mvenhon » * , ^ „ 

by covering large groups of both healthy and St* peopK a 

Iblished on the foundation o, which exam.uat.or. can be cam 

tneI apeu.ical nebulisers with a reliability not ye. acrueved. 

of breaming patterns with a high accuracy of reproduce. 

m — is described in ft. Mowing in « — on the basis ot an 
.mbodimen. and with reference to the drawing which shows: 
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F , 1 . schema, representation - - — - ° f 30 Bmb " 01 a bKath 

simulator according to the invention. 

u «n in fie 1 comprises a pump means 1, a 
^ e embodiment of the invention shown J ^ ^ ^ ^ 

i ^«r? a comouter means 3 whicn » w«» 
recording means 2 and a comp ^ ^ ^ , he pump 

mea ns 1 and with «hc .cording means 2^ ^ ^ rf ^ 

mea ns 1 and evalua.es output srguals of * I ^ By 

output signals of the recording means 2, a brcatnm £ 
o£ I pump means 1. a breathing panern - srmulated. 

t „ m cans can also be constructed so as to be separate for the 
However, the computer means can rec0 rding of a breathing partem can 

talK place independent of the srmulatton. ^ ^ ^ ^ ^ ^ ^ 

wording means can be very ^ ^ the pump means, 

Tte data are then transmrtted ma P ^ o{ (he ^ ^ however, 

for which suitable interfaces are provtded. a ^ card or a diskette. 

••v, aid of a data earner, for example 
also take place with the aiQ or a 

■ «. 1 the pump means 1 consists of a hollow cylinder 
fc the embodiment -» » ^ ^ th „ apoutical nd ,uliser (not shown) which 
11 with a connectvng prece 12, ^ ^ u q{ ^ pump mea ns , 

is t0 be examine* can be c^nnected^ ^ ^ ^ ^ ^ 

!, there is a piston 13 wtth prston nrf 14, ^ ^ ^ ^ ^ 15a of 

U . ^e hollow cylinder is secured ,0 a hn ^ ^ ^ ^ ^ ^ 

which is secured to the piston rod 14 ^ linear drive unit 15 can 

pis ,on 13 can be reciprocated in * of a patient is simulated on 
* .envated * such a manner a ^ ^ ^ ^ ^ pattcrns 

the connecting piece 12 ot tne P y 



can also be simulated. 



- •♦ 1 S takes place by the computer means 3, which 
^^^^^J^Z^ activation interface which is 
« be a customary personal - ^ ^ of the 

adapted to the linear drive unit 15. T*e cus 
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U of the pump ^ ^ I on ^ acting Pi- 12. The acttvatton 

thus gyrates an under- or over pr ^ ^ ^ „ 

„ taKe puce in such a — ~ *^ „ of . paticnt with great 
«— - U "^^^^gpanen.ofapa^on.he 

accU rac y , so ft* ft. P-P — ^ of . conttol means 

connecting piece 12. Tne computer means 



for the linear drive unit 15. 



, * i„ this respect to a stored breathing pattern, wherein for 
He computer means 3 reverts m tins respec SPEED. TIME) . He 

examp.e, it is a case of a number of vatue tnpfcs <P^™ ^ , „ „ 

vaIu e OmECHON shows in what di^or , the P «o » - * - i ^ 

b e moved, U. -ether on J. ^ what increase 

^crease or decrease should b. proved- ^ ^ ^ ^ o£ 

ft. movement of the ptston » ^ ^ ^ ^ ^ 

piece of the pump means 1. 

, permits the user to select a (previously stored) breathing pattern 
The computer means permits the user a 

, « The breathing patterns are deposited m this respe 
via a display 31. The breaming P ^ selects 

«„™ library in certain categories or classes, rrom 
breathing pattern library in cert s therapeutical nebuliser. The 

rfecired for the examination of the therapeutic* 
the breathing pattern desired tor choosmg a breathing pattern 

individual patents with the same syndromes. 

^ recording of breathing patterns - *- with the aid of ft. recording 

2 . w hich consists of a mouthpiece 21, a niter 22 and ' ^J^^ 

„ n n«;ed which detects via a pressure ainci 
pressure difference sensor can be used wmcn 
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„ f d. oatient *i» >»-•- fa - d out via ' hc mou,hpiece 21 °' 

0( breath of «» ^ meffiS 2 „ * the computer means 3, 

— ^,0^ — values of the sensor ,3 a. received by the 
so to. the resptxatory flow m ^ ^ flow 

computer means 3 and evaluated . ^ ~mp ^ ^ ^ ^ o£ 

— 

m e stored measured valu« *e rf> o£ ^ ^ 

value representation, are formed, wnh win 

which was recorded with the aid of the recordtng means 2, can b 
activation of the pump means 1. 

„ , •. nreferably stored in such a manner tot the computer means 3 builds up 
H. data ts preferably sto ^ of peisms 

abreammgpatternHbrarycovenngtheb^ngP ^ ^ ^ 

™* " ^"^1. Wilthe categories or classes, 

^determined categones ^ ^ £or me 

typical breathing patterns are selected or p 



category or class. 



„ rife to carry out me evaluation by the computer means 3, and thus the 
to order to be ^ ^ ^ ^ of patt ems, 

~ ° f " 3 t^ected in an advantageous configuration with a d*a 

- ""V CI! aid of the data transmission means 4, the computer 

^h is a, representative as possible can be very rap,d>y formed. 
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, ^^^^^^^^ 

■ ftHeraoeuticalnebuliseis, comprising 
examination of therapeutic* 

(M\ for connection of a 
5 c m having a connecting piece (12) tor co 

a pump means (1), having - 

therapeutical nebuliser, and 

^ & which activates the pump means in such a 
a computer means (3) J * ^ ^ to produced on the 

manner that the stored breathing p 
connecting piece. 

,. m ! characterised in that the stored 

breathing pattern is storcu 
_ patient. 

i w 1 or 2 characterised in that the 
3 . A breath simulator according to ctarn ^ ^ q{ ^ 

computer means (3) comprises a memory unit (3) 

breathing patterns are stored. 

, • , 1 tn^ characterised in that 

criteria and a brca^g ^ W>cal fcr a class 
stored. 

, wito4 characterised in that 

the computer means (3) is cu 
^ansmission of breathing patterns. 



30 



„• to claim 5 characterised in that the computer 
6 A breath simulator accordmg to claim , fac comput er means 

x • «*ed via the data transmission means (4) witn 
means (3) is connected via mc 



6. 

of a farther breath simulator. 
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a- to one of the claims 1 to 6, characterised in that 
7 A breath simulator according to one of 

^ c of a breathing pattern of a patient, a recorduig means W P 

.r to claim 7 characterised in that the recording 
, A hreath simulator ac-r^g " ^ & _ ^ preferably 

means (2) comprises a mouthptece (21) for the p 
a pressure difference sensor. 

ot^mQ for the simulation of a patient's 

simulator accordmg to one of tfte ciauu 

a recording means (2) for recording a bathing pattern of a patient, 

^ ^ which is connected with the recording means 

a computer means (3), whicn reCOrd ing means and 

^ which evaluates the recordmg sagnals of the reco 

stores same as breathing pattern. 

, nfl to daim 9 characterised in that the recording 

means (2) comprises a mouthpiece (21) xo 
a pressure difference sensor. 



23243S7A_I_> 



RitSit 





Application No 



GB 9806829.9 



Claims searched: 1-8 



Examiner: 
Date of search: 



Michael Prescott 
13 August 1998 



Patents Act 1977 
Search Report under Section 17 

pata^asesje^hedj — — s^^^S^ *: 

UK Patent Office collections, including GB, EP, wu 
UK CI (Ed.P): G3N (NGA5, NGF, NGF2) 
int CI (Ed.6): A62B 27/00, G09B 23/28, 23/30, 23/32 
Other. Online. WPI 



rxKrumentsjonsidered^^ 

Identity of document and relevant passage 




EP 0570015 Al 

WO 97/12351 Al 
US 4796467 



( 3M) note column 4 line 44 to column 5 , line 8 and 
column 8 line 44 to column 9, line 15 



(IHC Health Services Inc.) 



(Biosystems Inc.) See column 7. line 65 .o column 
8 line 17 



Relevant 
to claim s 

1-8 



1-6 



Member of the same patent family 



tfan, die filing date of this application. 



An Executive 



Agency of the Department of Trade and Industry 



BNSDOC1D: <GB_ 



_2324387A_J_> 



